[Functional role of DNMT3A mutation in acute myeloid leukemia].
A current broad spectrum of genomic studies on acute myeloid leukemia (AML) has demonstrated that a gene encoding for DNA methyltransferase, specifically DNA methyltransferase 3 alpha (DNMT3A) is frequently mutated. However, DNMT3A variants are present in elderly healthy individuals and patients with AML in complete remission, which suggests that DNMT3A mutations may contribute to pre-leukemic clonal hematopoiesis. Although DNMT3A mutation has been thought to play a pivotal role in AML pathogenesis through the loss of DNA methylation functionality, other potential disease-related mechanisms are poorly understood. We identified that DNMT3A Arg882 mutation has two distinct mechanisms for developing clonal hematopoiesis and leukemia: (1) DNA methylation-dependent effect, which caused up-regulation of the anterior Hoxb cluster and many hematopoietic stem cell (HSC) -related genes, with hypo-methylation of the promoter-associated CpG island; and (2) DNA methylation-independent effect with enhanced recruitment of polycomb repressive complex 1 (PRC1) that subsequently suppressed the expression of an array of differentiation-associated genes. Through these mechanisms, DNMT3A mutations were shown to inhibit the differentiation of HSCs and leukemic cells. These results identified PRC1 as a promising candidate for the development of therapeutic strategies in mutant DNMT3A-associated AML. Here, we review recent studies on AML with a focus on the clinical features and functional roles of DNMT3A mutations, and discuss future challenges to effectively cure DNMT3A mutation-associated hematopoietic disorders.